Involvement of phorbol-12-myristate-13-acetate-induced protein 1 in goniothalamin-induced TP53-dependent and -independent apoptosis in hepatocellular carcinoma-derived cells.
The objective was to investigate the upstream apoptotic mechanisms that were triggered by a styrylpyrone derivative, goniothalamin (GTN), in tumor protein p53 (TP53)-positive and -negative hepatocellular carcinoma (HCC)-derived cells. Effects of GTN were evaluated by the flow cytometry, alkaline comet assay, immunocytochemistry, small-hairpin RNA interference, mitochondria/cytosol fractionation, quantitative reverse transcription-polymerase chain reaction, immunoblotting analysis and caspase 3 activity assays in two HCC-derived cell lines. Results indicated that GTN triggered phorbol-12-myristate-13-acetate-induced protein 1 (PMAIP1, also known as NOXA)-mediated apoptosis via TP53-dependent and -independent pathways. In TP53-positive SK-Hep1 cells, GTN furthermore induced TP53 transcription-dependent and -independent apoptosis. After GTN treatment, accumulation of reactive oxygen species, formation of DNA double-strand breaks, transactivation of TP53 and/or PMAIP1 gene, translocation of TP53 and/or PMAIP1 proteins to mitochondria, release of cytochrome c from mitochondria, cleavage of caspases and induction of apoptosis in both cell lines were sustained. GTN might represent a novel class of anticancer drug that induces apoptosis in HCC-derived cells through PMAIP1 transactivation regardless of the status of TP53 gene.